Summary. Serum concentrations of chorionic gonadotrophin (CG) 
Introduction
Although rhesus monkeys (Macaca mulatta) have been frequently used to investigate problems of primate reproductive physiology, these monkeys are difficult and expensive to obtain and are not very suitable for studying events associated with implantation and late pregnancy (Stabenfeldt & Hendrickx, 1973) . Over the past few years we have been using the south Indian bonnet monkey (Macaca radiata) as an experimental animal to investigate the role of LH and FSH in the regulation of gonadal function (Mukku & Moudgal, 1979;  Murty, Sheela Rani, Moudgal & Prasad, 1979) . As a prelude to undertaking detailed studies on implantation and regulation of chorionic gonadotrophin (CG) secretion in the bonnet monkey, we have measured the concentrations of serum progesterone, oestradiol-17ß and chorionic gonadotrophin during early pregnancy.
Materials and Methods

Animals
Adult cyclic females weighing 5-6 kg were recruited from the stock colony maintained at the Indian Institute of Science. The husbandry was as previously described (Prahalada, Mukku, Rao & Moudgal, 1975; Mukku, Prahalada & Moudgal, 1976) Vaitukaitis, Robbins, Nieschlag & Ross (1971) . Each animal received a total of 1 -5 mg antigen over a period of 2 months, at the end of which they were test bled. Serum from individual animals was tested for its ability to bind to iodinated hCG and its crossreactivity with serum obtained from monkeys on Days 27-32 of the fertile cycle. Iodination of hCG (CR-123) was done using the chloramine-T method of Greenwood, Hunter & Glover (1963) . The specific activity of iodinated preparation ranged from 40 to 50 µ ^. Radioimmunoassay was carried out by incubating 100 µ antiserum (1:4000 dilution) to ovine LHß from rabbit No. 17 with quantities of unlabelled hCG or serum from pregnant monkeys in 3 ml glass tubes. Bound and free radioactivity were separated using the double-antibody method and the radioactivity in the pellet was monitored in a Packard Gamma Spectrometer. A typical standard inhibition plot for hCG is shown in Text- fig. 1 . The dose-response curve over the range 0-5 to 10 ng was curvilinear, and the sensitivity of the assay was around 0-5 ng/tube or 5 ng/ml. Parallel inhibition curves could be obtained by using serum from pregnant monkeys (Text- fig. 1 ). Cross-reactivity of monkey pituitary LH was checked by using a monkey pituitary homogenate and serum from gonadectomized monkeys (Text- fig. 1 ). Monkey pituitary homogenate showed poor crossreactivity (non-parallel inhibition) and even to obtain this, a large volume of homogenate (300 µ , representing nearly one-third of a pituitary) had to be used. Serum from gonadectomized monkeys when used in 300 µ amounts did not show any significant inhibition. In contrast, serum from monkeys on Days 34-36 of the fertile cycle (Days 22-24 of gestation) sometimes had to be diluted before use to obtain values in the sensitive part of the standard plot (80-20% inhibition). Detection of chorionic gonadotrophin during the earlier parts (Days 28-30 and 50-62) of the fertile cycle, however, required 200-300 µ serum. To overcome possible interference due to the large quantities of sera used in the assay, routinely all assays were carried out using bovine serum as a diluent for standards. The intra-and inter-assay variations determined were 10-3% (n = 6) and 18-5% (n = 9) respectively.
Progesterone and oestradiol-17ß. Monkey serum (0-1-0-5 ml) was extracted twice with 10 ml diethyl ether by vortexing for 1 min, the aqueous phase was frozen in liquid nitrogen and the organic phase was transferred to ether-washed dry tubes and allowed to evaporate at 40°C. The residue was reconstituted in 0-1-0-5 ml phosphate buffer (0-01 m) pH 7-2 containing 0-15 M-sodium chloride and 0-2% gelatin (Difco Laboratories, Detroit, Michigan, U.S.A.) and volumes of 50, 100 fig. 2 ). The levels started decreasing by 38-39 days and fell to very low levels by about 50 days, after which they were not detectable even when 200-300 µ of serum was used.
Although the oestrogen levels reported here are expressed in terms of oestradiol-17ß, it includes oestrone levels as the antiserum used cross-reacted with oestrone to the extent of 10%. In addition to the preovulatory surge of oestradiol-17ß (900-1000 pg/ml) seen around Day 9-10 of cycle, oestradiol-17ß levels again rose to peak values by Day 3CK31 of the fertile cycle, after which there was a sharp fall. However, the levels remained elevated for the rest of the period studied. Text-fig. 3 . Despite considerable variation in individual monkeys, the mean level of progesterone was significantly higher from Day 18 onwards and the average levels of progesterone in the pregnant monkeys were at no time lower than 2 ng/ml after Day 18 of the fertile cycle. Serum oestradiol-17ß levels also remained above 500 pg/ml after Day 10 and showed maximal values by Day 30 of the fertile cycle, which is just before the CG levels reach peak values. While the day-to-day increase of CG values was very rapid, the decline was gradual, reaching very low levels by Day 45 of the fertile cycle.
Discussion
It is evident from the foregoing that the endocrine profile of the bonnet monkey during the periimplantation period generally resembles that of the rhesus monkey. Of the two major studies on CG levels in the rhesus monkey, Atkinson et al. (1975) used an antiserum which cross-reacted with LH as well as CG from human, gorilla, chimpanzee, orangutan and baboon (Hobson, 1976) , while an antiserum which cross-reacted with rhesus monkey and baboon CG was used by Hodgen, Tullner, Vaitukaitis, Ward & Ross (1974) (Prahalada et al., 1975; Moudgal, Mukku, Prahalada, Murty & Li, 1978) .
It is possible that CG secretion from the blastocyst occurs earlier than Day 28 of the fertile cycle but failure to demonstrate this here could be a function of the sensitivity of the CG assay used. Earlier studies from this laboratory (Mukku & Moudgal, 1979) suggested that rescue of the corpus luteum in the bonnet monkey must be occurring about Day 23 of the fertile cycle and the progesterone profiles seen in this study between Days 20 and 28 of the fertile cycle lend support to this. The progesterone levels around implantation in many primates studied are indistinguishable from those during the non-fertile cycle, the possible exception being the bonnet monkey and the marmoset (Stabenfeldt & Hendrickx, 1972; Hendrickx & Enders, 1980) . Both Mukku & Moudgal (1979) and Hendrickx & Enders (1980) have observed that even during peri-implantation period the progesterone levels of the fertile bonnet monkey are much higher than in the unmated cyclic monkey at the same time. The results of the present study are essentially in agreement with this. The general pattern of circulating oestradiol-17ß concentrations is similar to that reported for the rhesus monkey (Bosu, Johansson & Gemzell, 1973; Atkinson et al., 1975) . In view of the fact that no alteration in circulating oestradiol-17ß levels are seen before implantation (Reinius, Fritz & Knobil, 1973) and implantation takes place normally in rhesus monkeys that have been ovariectomized within 6 days of ovulation and treated with progesterone (Meyer, Wolf & Arslan, 1969) , it has been suggested that oestradiol may not play a direct role in implantation in the monkey. However, in view of our present observation that oestradiol-17ß levels generally remain elevated (above 500 pg/ml) from Day 10 until Day 30 of the fertile cycle, during which time implantation takes place, the role of oestrogen in primate implantation should be re-investigated.
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